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PROBLEM TO BE SOLVED: To provide a manufacturing method of 
a semiconductor device capable of preventing the deterioration of 
various characteristics in a low breakdown voltage region and a high 
breakdown voltage region, even when trench separation is employed 
especially in connection with the microfabri cation of the low 
breakdown voltage region, in the semiconductor device having a low 
breakdown voltage transistor and a high breakdown voltage 
transistor having different thicknesses of gate insulating films. 
SOLUTION: Separation in the high breakdown voltage region is 
effected by LOCOS separation 13 with a separating end having a 
smooth bird's beak configuration, and separation in the low 
breakdown voltage region is effected by trench separation 6 suitable 
for the microfabrication. The low breakdown voltage region is 
protected by a silicone nitride film 7 upon forming a thick thermal 
oxidation film 16 of the high breakdown voltage region, whereby the 
film 16 is formed separately from a thin thermal oxidation film 19 of 
the low breakdown voltage region. Accordingly, the semiconductor 
device and its manufacturing method can prevent the deterioration 
of various characteristics in both regions even when the trench 
separation is adopted especially in connection with the 
microfabrication of the low breakdown voltage region. 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

LThis document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 
[Claim 1] 

A low proof-pressure transistor and a high proof-pressure transistor are the semiconductor devices intermingled on 
the same semi-conductor substrate. 

Trench separation which carries out isolation of said low proof-pressure transistor, 
LOCOS separation which carries out isolation of said high proof-pressure transistor 
The semiconductor device characterized by ****(ing). 
[Claim 2] 

In the manufacture approach of the semiconductor device which forms a low proof-pressure transistor and a high 
proof-pressure transistor on the same semi-conductor substrate. 

The process which forms in the 1st field of a semi-conductor substrate the 1st isolation which is trench separation, 

The process which forms in the 2nd field of said semi-conductor substrate the 2nd isolation which is LOCOS 
separation, 

The process which forms gate dielectric film with the 2nd thick transistor in the front face of said semi-conductor 
substrate which exposed said 1st field to said 2nd field by using a wrap oxidation resistance mask layer as a mask, 
The process which said oxidation-resistant mask layer is removed [ process ] and exposes a semi-conductor 
substrate front face to said 1 st field, 

The process which forms gate dielectric film with the 1st thin transistor in said 1st exposed field 
****** — the manufacture approach of the semiconductor device characterized by things. 
[Claim 3] 

In the manufacture approach of the semiconductor device which forms a low proof-pressure transistor and a high 
proof-pressure transistor on the same semi-conductor substrate. 

The process which forms in the 1st field of a semi-conductor substrate the 1st isolation which is trench separation, 

The process which forms an oxidation-resistant mask layer all over said 1 st field the active-region top of the 2nd 
transistor which should be formed in said 2nd field, 

The process which oxidizes the semi-conductor substrate of said 2nd field alternatively by using said oxidation- 
resistant mask layer as a mask, and forms the 2nd isolation which is LOCOS separation, 
The process which removes said oxidation-resistant mask layer on the active region of said 2nd transistor. 
The process which forms gate dielectric film with the 2nd thick transistor in the front face of said semi-conductor 
substrate which exposed said 1st field to said 2nd field by using a wrap oxidation resistance mask layer as a mask. 
The process which removes said oxidation-resistant mask layer, is made to expose a semi-conductor substrate 
front face to said 1st field, and forms gate dielectric film with the 1st thin transistor 
****** — the manufacture approach of the semiconductor device characterized by things. 
[Claim 4] 

In the manufacture approach of the semiconductor device which forms a low proof-pressure transistor and a high 
proof-pressure transistor on the same semi-conductor substrate. 

The process which forms in the 1st field of a semi-conductor substrate the 1st isolation which is trench separation. 

The process which forms in the 2nd field of said semi-conductor substrate the 2nd isolation which is LOCOS 
separation, 

The process which forms gate dielectric film with the 2nd thick transistor in the front face of said semi-conductor 
substrate which exposed said 1st field to said 2nd field by using a wrap oxidation resistance mask layer as a mask, 
The process which forms the gate electrode of said 2nd transistor on said thick gate dielectric film. 
The process which forms an insulator layer in the gate electrode surface of said 2nd transistor, 
The process which removes said oxidation-resistant mask layer on said 1st field, is made to expose a semi- 
conductor substrate front face to said 1st field, and forms gate dielectric film with the 1st thin transistor. 
The process which forms the gate electrode of said 1 st transistor on said thin gate dielectric film 
****** — the manufacture approach of the semiconductor device characterized by things. 
[Claim 5] 

It is the manufacture approach of a semiconductor device given in either claim 2 which said 1st transistor is a low 
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proof-pressure transistor, and is characterized by said 2nd transistor being a high proof-pressure transistor, claim 3 
or claim 4. 
[Claim 6] 

The gate electrode of said 1st transistor is the manufacture approach of the semiconductor device according to 
claim 4 characterized by being thinner than the gate electrode of said 2nd transistor. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[The field of the invention to which invention belongs] 

This invention relates the low proof-pressure transistor from which the thickness of gate dielectric film differs 
mutually, a high proof-pressure transistor, and a different component isolation region of structure to the 
semiconductor device formed on the same semiconductor chip, and its manufacture approach. 
[0002] 

[Description of the Prior Art] 

Along with detailed-izing and high integration of a semiconductor device, the dimension of a component field and a 
component isolation region is also becoming still smaller. LOCOS with a process simple [ the former and isolation ] - 

- advanced LOCOS to which it is impossible for the BAZU beak configuration in an isolation edge to have ignored as 
compared with the whole component dimension, and it controlled the BAZU beak although law had been used — law 

— further — LOCOS — law — instead of — trench separation (Shallow Trench) 
Isolation;STI is used increasingly. 

[0003] 

Gate dielectric film was also thin-film-ized in accordance with detailed-izing and high integration of a semiconductor 
device, and supply voltage is also doubled and low-battery-ized from the problem on dependability. It is becoming 
general to form two or more gate dielectric film with which concomitant use with the conventional high supply 
voltage is needed with gate dielectric film, and thickness differs on a semi-conductor substrate from the problem on 
a system on the other hand according to it. As a remarkable example, with the semiconductor device for liquid 
crystal drivers, although an about [ 3V ] electrical potential difference is used and gate dielectric film is also about - 
10nm in the general low-battery drive CMOS circuit inside a chip, an about [ -40V ] electrical potential difference is 
independently required because of a display-panel drive, and about [ -100nm ] thick gate dielectric film is still used 
as an object for high proof-pressure MOS transistors. Thus, it is necessary to form a greatly different transistor of 
gate-dielectric -film thickness in the same semiconductor device. 
[0004] 

As an approach of forming two or more gate dielectric film with which thickness differs on the same equipment, the 
manufacture approach of the conventional semiconductor device Form the isolation by the introduction LOCOS 
method and the 1st gate dielectric film (thick film) of the MOS transistor for high pressure-proofing is formed in the 
whole surface by the post heating oxidization. After covering a high proof-pressure field with a resist mask and 
removing sentimentally dirtily the 1st gate dielectric film of a low proof-pressure transistor formation field more, it is 
common to remove a resist and to form the 2nd gate dielectric film (thin film) in the whole surface by thermal 
oxidation (for example, patent reference 1 reference). 
[0005] 

However, by this approach, as for a low proof-pressure MOS transistor formation field, formation of the 1 st thick 
gate dielectric film and the removal process of the 1st thick gate dielectric film will be given, and the insulator layer 
of an isolation edge will retreat by over-etching by removal of gate dielectric film. When isolation is LOCOS 
separation, even if the insulator layer of a separation edge carries out considerable-amount retreat of the 
separation edge for a BAZU beak configuration, a separation edge can maintain a smooth configuration. However, in 
the trench separation currently used in the detailed low proof-pressure detailed MOS transistor field, since a 
separation edge was a steep configuration, when rt became the configuration where the insulator layer retreated 
caudad greatly at the separation edge by over-etching, and the active region of a semi-conductor substrate 
projected, there was a trouble that degradation of the dependability of the gate dielectric film in the fall of a 
component property like a hump phenomenon or a reverse narrow channel property and a separation edge took 
place. 
[0006] 

As an example of the 2nd conventional manufacture approach, the isolation by the LOCOS method is formed first. 
After forming the film which protects a low proof-pressure MOS transistor formation field, the 1st gate dielectric 
film (thick film) and the 1st gate electrode are formed in a high proof-pressure field. After removing the protective 
coat, the approach of forming the 2nd gate dielectric film (thin film) and the 2nd gate electrode in a low proof- 
pressure field is also proposed (for example, patent reference 2 reference). According to this approach, since 
etching of an isolation region insulator layer is not carried out even if it forms isolation by trench separation, the 
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problem of the fall of a component property and degradation of the dependability of gate dielectric film in a low 

proof-pressure field is avoidable. 

[0007] 

[Patent reference 1] 

JP.2001-176983A 

[0008] 

[Patent reference 2] 

JP,6-196639,A 

[0009] 

[Problem(s) to be Solved by the Invention] 

If it changes into the advanced LOCOS separation and the trench separation which controlled the BAZU beak 
according to the demand of a low proof pressure transistor formation field which has a detailed pattern for isolation , 
as the conventional manufacture approach of the above 1st was already described , the fall of a component 
property like the hump phenomenon in a low proof pressure field or a reverse narrow channel property and 
degradation of the dependability of gate dielectric film pose a problem , and the cure of that is required . 
[0010] 

On the other hand, although the fall of a component property and degradation of dependability are avoidable by the 
conventional manufacture approach of the above 2nd even if it is a time of making it trench separation, as described 
above, a trouble remains the following point. That is, if isolation is made trench separation, naturally also in a high 
proof-pressure field, it will become trench separation. Since it has a BAZU beak configuration with a smooth 
separation edge as long as the conventional LOCOS separation is used Although degradation of a component 
property and a separation property etc. is not seen even if it forms the thick gate dielectric film for high pressure- 
proofing, if trench separation is adopted and the gate thermal oxidation film is formed thickly Heat stress increases 
for the configuration of a steep separation edge, and the problem of induction of the defect being carried out to a 
semi-conductor substrate, and causing defects, such as junction leak, arises. 
[0011] 

Even if this invention adopts trench separation especially with detailed-izing of a low proof^pressure field in the 
semiconductor device which has the low proof-pressure transistor from which the thickness of gate dielectric film 
differs, and a high proof-pressure transistor in view of the above-mentioned trouble, it aims at offering the 
manufacture approach of the semiconductor device which can prevent degradation of many properties of a low 
proof-pressure field and a high proof-pressure field. 
[0012] 

[Means for Solving the Problem] 

In order to attain the above-mentioned purpose, it is the semiconductor device of this invention according to claim 
1, and the semiconductor device with which a low proof-pressure transistor and a high proof-pressure transistor are 
intermingled on the same semi-conductor substrate, and is characterized by having the trench separation which 
carries out isolation of said low proof-pressure transistor, and the LOCOS separation which carries out isolation of 
said high proof-pressure transistor. 
[0013] 

In the manufacture approach of a semiconductor device that the manufacture approach of a semiconductor device 
according to claim 2 forms a low proof-pressure transistor and a high proof-pressure transistor on the same semi- 
conductor substrate The process which forms in the 1st field of a semi-conductor substrate the 1st isolation which 
is trench separation, The process which forms in the 2nd field of said semi-conductor substrate the 2nd isolation 
which is LOCOS separation. The process which forms gate dielectric film with the 2nd thick transistor in the front 
face of said semi-conductor substrate which exposed said 1st field to said 2nd field by using a wrap oxidation 
resistance mask layer as a mask. It is characterized by including the process which said oxidation-resistant mask 
layer is removed [ process ] and exposes a semi-conductor substrate front face to said 1st field, and the process 
which forms gate dielectric film with the 1st thin transistor in said 1st exposed field. 
[0014] 

In the manufacture approach of a semiconductor device that the manufacture approach of a semiconductor device 
according to claim 3 forms a low proof-pressure transistor and a high proof-pressure transistor on the same semi- 
conductor substrate The process which forms in the 1st field of a semi-conductor substrate the 1st isolation which 
is trench separation, The process which forms an oxidation-resistant mask layer all over said 1st field the active- 
region top of the 2nd transistor which should be formed in said 2nd field, The process which oxidizes the semi- 
conductor substrate of said 2nd field alternatively by using said oxidation-resistant mask layer as a mask, and forms 
the 2nd isolation which is LOCOS separation. The process which removes said oxidation-resistant mask layer on 
the active region of said 2nd transistor. The process which forms gate dielectric film with the 2nd thick transistor in 
the front face of said semi-conductor substrate which exposed said 1st field to said 2nd field by using a wrap 
oxidation resistance mask layer as a mask. It is characterized by including the process which removes said 
oxidation-resistant mask layer, is made to expose a semi-conductor substrate front face to said 1 st field, and forms 
gate dielectric film with the 1st thin transistor. 
[0015] 

In the manufacture approach of a semiconductor device that the manufacture approach of a semiconductor device 
according to claim 4 forms a low proof-pressure transistor and a high proof-pressure transistor on the same semi- 
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conductor substrate The process which forms in the 1st field of a semi-conductor substrate the 1st isolation which 
is trench separation. The process which forms in the 2nd field of said semi-conductor substrate the 2nd isolation 
which is LOCOS separation. The process which forms gate dielectric film with the 2nd thick transistor in the front 
face of said semi-conductor substrate which exposed said 1 st field to said 2nd field by using a wrap oxidation 
resistance mask layer as a mask. The process which forms the gate electrode of said 2nd transistor on said thick 
gate dielectric film. The process which forms an insulator layer in the gate electrode surface of said 2nd transistor, 
The process which removes said oxidation-resistant mask layer on said 1st field, is made to expose a semi- 
conductor substrate front face to said 1st field, and forms gate dielectric film with the 1st thin transistor. It is 
characterized by including the process which forms the gate electrode of said 1st transistor on said thin gate 
dielectric film. 
[0016] 

It is characterized by for said 1st transistor of the manufacture approach of a semiconductor device according to 
claim 5 being a low proof-pressure transistor in the manufacture approach of a semiconductor device given in either 
claim 2, claim 3 or claim 4, and said 2nd transistor being a high proof-pressure transistor 
[0017] 

The manufacture approach of a semiconductor device according to claim 6 is characterized by the gate electrode of 
said 1st transistor being thinner than the gate electrode of said 2nd transistor in the manufacture approach of a 
semiconductor device according to claim 4. 
[0018] 

As mentioned above, in the semiconductor device which has the low proof-pressure transistor from which the 
thickness of gate dielectric film differs, and a high proof-pressure transistor, even if it adopts trench separation 
especially with detailed-izing of a low proof-pressure field, the manufacture approach of the semiconductor device 
which can prevent degradation of many properties of a low proof-pressure field and a high proof-pressure field can 
be offered. 
[0019] 

[Embodiment of the Invention] 

The gestalt of operation of this invention is explained below, referring to a drawing. 
(Gestalt 1 of operation) 

Hereafter, the manufacture approach of the semiconductor device by the gestalt 1 of operation of this invention is 
explained using drawing 1 and the process sectional view of drawing 2 . Here, the semiconductor device which forms 
high pressure-proofing and a low proof-pressure MOS transistor on the same semi-conductor substrate is shown. 
Moreover, in drawing, the formation field of a low proof-pressure transistor and the field of a right half of the field of 
a left half are formation fields of a high proof-pressure transistor. 
[0020] 

Drawing 1 (a) the resist pattern formation process in the gestalt 1 of operation The shown process sectional view, 
the process sectional view showing the process in which drawing 1 (b) forms the slot for isolation in the gestalt 1 of 
operation, the process sectional view showing a trench separation formation process [ in / in drawing 1 (c) / the 
gestalt 1 of operation ], and drawing 1 (d) the silicon nitride etching process in the gestalt 1 of operation The shown 
process sectional view, the process sectional view showing an ion-implantation layer formation process [ in / in 
drawing 1 (e) / the gestalt 1 of operation ], the process sectional view showing a LOCOS separation formation 
process [ in / in drawing 2 (a) / the gestalt 1 of operation ], and drawing 2 (b) the silicon nitride removal process in 
the gestalt 1 of operation The shown process sectional view, the process sectional view showing a thermal oxidation 
film formation process [ in / in drawing 2 (c) / the gestalt 1 of operation ], the process sectional view showing an 
ion-implantation layer formation process [ in / in drawing 2 (d) / the gestalt 1 of operation ], and drawing 2 (e) are 
the process sectional views showing the transistor formation process in the gestalt 1 of operation. 
[0021] 

First, in drawing 1 (a), on the P-type semiconductor substrate 1, sequential formation of the lOnm pad oxide film 2 
and the lOOnm silicon nitride 3 is carried out, and the resist pattern 4 for forming the component isolation region of 
a low proof-pressure field is formed. Next, in drawing 1 (b), the silicon nitride 3, the pad oxide film 2, and the P-type 
semiconductor substrate 1 are etched into a mask for a resist pattern 4 the total amount of 300nm, the slot 5 for 
isolation is formed, and a resist pattern 4 is removed. Then, in drawing 1 (c), it embeds with thermal oxidation and a 
CVD method, and an oxide film is formed in the slot 5 interior, CMP (chemical machinery polish) performs surface 
flattening, the silicon nitride 3 is removed completely, and the trench separation 6 as isolation is formed in a low 
proof-pressure field. Next, in drawing 1 (d), the resist pattern 8 for forming the 200nm silicon nitride 7 in the whole 
surface, and forming the component isolation region of a high proof-pressure field etc. shortly is formed, and the 
silicon nitride 7 is etched into a mask for a resist pattern 8. At this time, silicon nitride pattern 9a of a high proof- 
pressure transistor formation field specifies a source drain field, and silicon nitride pattern 9b specifies the channel 
field of a high proof-pressure transistor. That is, 9a and 9b specify the active region of a transistor. Next, in drawing 
1 (e), after removing a resist pattern 8, another resist pattern 10 is formed, phosphorus ion is poured in and the ion- 
implantation layer 1 1 is formed. This impregnation is for forming an N type offset source drain in the both sides of 
the channel field of a high proof-pressure transistor. Next, in drawing 2 (a), the offset source drain oxide film 14 of 
the LOCOS separation 13 and the high proof-pressure transistor as isolation is formed in a high proof-pressure field 
by removing a resist pattern 10 and oxidizing thermally the silicon nitride 7 containing the silicon nitride patterns 9a 
and 9b as a mask. In this oxidation process, the ion-implantation layer 1 1 is diffused in the P-type semiconductor 
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substrate 1, and offset source drain 12a and inside concentration N type diffusion layer 12b are formed in 
coincidence. Then, in drawing 2 (b), the wrap resist pattern 15 is formed for a low proof-pressure field, and the 
silicon nitrides 9a and 9b of a high proof-pressure field are removed more dirtily in a businesslike manner. Next, it 
drawing 2 (c) Sets and a resist pattern 15 is removed, the ion implantation which sets the threshold electrical 
potential difference of a channel field etc. as a high proof-pressure field is performed, wet etching removes the pad 
oxide film 2 formed in the beginning of a process, P-type semiconductor substrate 1 front face is exposed, and the 
110nm thermal oxidation film 16 is formed as gate dielectric film with a thick high proof-pressure transistor. Then, in 
drawing 2 (d), the silicon nitride 7 of a low proof-pressure field is removed, the ion-implantation layer 18 which 
forms a resist pattern 17 and determines the threshold electrical potential difference of a low proof-pressure 
transistor as a low proof-pressure field, and the ion implantation for channel stopper formation are performed, and a 
resist pattern 17 is removed. And in drawing 2 (e), the pad oxide film 2 of the active region of this low proof- 
pressure transistor is removed more sentimentally dirtily, and the 15nm thermal oxidation film 19 is formed as gate 
dielectric film with a thin low proof-pressure transistor. Then, 300nm of silicone films is deposited on the whole 
surface, and the gate electrodes 20 and 21 are formed by lithography and etching. After this, the N type high 
concentration diffusion layers 22 and 24 which serve as the N type LDD layer 23 of a low proof-pressure field, the 
source, and a drain according to the usual manufacture approach are formed, and a transistor is formed. 
[0022] 

As explained above, according to the manufacture approach of the semiconductor device in the gestalt 1 of 
operation, a high proof- pressure field has a BAZU beak configuration with a smooth isolation edge, and is formed by 
the conventional LOCOS separation which does not cause property degradation of a high proof^pressure MOS 
transistor, and a low proof^pressure field is formed by the trench separation suitable for detailed-ization. Especially, 
in a high proof-pressure field, the LOCOS offset structure currently generally used as a high proof-pressure 
transistor as usual can be formed in LOCOS separation formation and coincidence. Moreover, in the last process 
( drawing 2 (b) - (c)) which forms the thick gate oxide of a high proof-pressure field in order to form gate oxide 
separately in a high proof-pressure field and a low proof-pressure field, since the low proof-pressure field is still 
covered by the silicon nitride 7, it is not exposed to the process which the thick gate oxidation for high proof- 
pressure transistors is not made to a low proof-pressure field, therefore naturally removes the thick gate oxide, 
either. This means that the separation edge of the trench separation 6 is not etched at all by the over etching of 
the removal process of the thermal oxidation film 16 for the gates. 
[0023] 

Here, although there is a process which removes the pad oxide film 2 also in the process before gate thermal 
oxidation film 19 formation of drawing 2 (d) - (e) for low proof-pressure transistors, the thickness of the pad oxide 
film itself hardly etches the separation edge of the trench separation 6 thinly with 10nm. 
[0024] 

Therefore, in the semiconductor device which has the low proof- pressure transistor from which the thickness of 
gate dielectric film differs, and a high proof-pressure transistor, even if it adopts trench separation especially with 
detailed-izing of a low proof-pressure field, the manufacture approach of the semiconductor device which can 
prevent degradation of many properties of a low proof-pressure field and a high proof-pressure field can be offered. 
(Gestalt 2 of operation) 

Hereafter, the manufacture approach of the semiconductor device by the gestalt 2 of operation of this invention is 
explained using drawing 3 and the process sectional view of drawing 4 . It is the semiconductor device which forms 
high pressure-proofing and a low proof-pressure MOS transistor on the same semi-conductor substrate as well as 
the gestalt 1 of operation, and in drawing, the formation field of a low proof-pressure transistor and the field of a 
right half are the formation field of a high proof^pressure transistor, and the field of a left half also explains this 
semiconductor device along with a drawing below. 
[0025] 

Drawing 3 The process sectional view at the time of isolation completion [ in / in (a) / the gestalt 1 of operation ], 
the process sectional view of a CVD-Si02 film deposition process [ in / in drawing 3 (b) / the gestalt 2 of 
operation ], the process sectional view of the pattern removal process of a high proof-pressure field [ in / in 
drawing 3 (c) / the gestalt 2 of operation ], drawing 3 The process sectional view of the gate-dielectric-film 
formation process of a high proof- pressure transistor [ in / in (d) / the gestalt 2 of operation ], the process 
sectional view of the gate electrode formation process [ in / in drawing 3 (e) / the gestalt 2 of operation ] for high 
proof-pressure transistors, the process sectional view of an oxide-film formation process [ in / in drawing 4 (a) / 
the gestalt 2 of operation ], drawing 4 The process sectional view of an ion-implantation layer formation process 
[ in / in (b) / the gestalt 2 of operation ] and drawing 4 (c) are the process sectional views of the transistor 
formation process in the gestalt 2 of operation. 
[0026] 

The process which forms LOCOS separation to the low proof-pressure field of a semi-conductor substrate at 
trench separation and a high proof-pressure field is the same as the gestalt 1 ( drawing 1 (a) - drawing 2 (a)) of 
operation, and explanation of a process until it forms a process sectional view and LOCOS separation is omitted. 
Drawing 3 (a) is the sectional view completed to isolation at the same process as the gestalt 1 of operation. After 
this process, in drawing 3 (b). 20nm of CVD-Si02 film 31 is deposited on the whole surface, and the wrap resist 
pattern 32 is formed for the field which forms a low proof-pressure MOS transistor. Then, a resist pattern 32 is 
used as a mask, CVD-Si02 film 31 is etched alternatively, and a resist pattern 32 is removed. Next, in drawing 3 (c), 
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a heat phosphoric acid etc. removes alternatively the patterns 9a and 9b of a high proof-pressure field for CVD- 
Si02 film 31 by which patterning was carried out more sentimentally dirtily on a mask. Then, in drawing 3 (d), 
through the pad oxide film 2 first formed in the high proof-pressure field, an ion implantation is performed to the 
channel field of the P-type semiconductor substrate 1, wet etching removes the pad oxide film 2 of a high proof- 
pressure field, and CVD-Si02 film 31 to coincidence, P-type semiconductor substrate 1 front face is exposed for a 
threshold electrical-potential-difference setup of a high proof-pressure MOS transistor etc., and the 1 lOnm thermal 
oxidation film 16 is formed as gate dielectric film of a high proof-pressure transistor. Furthermore, in drawing 3 (e), 
300nm of silicone films which doped the impurity is deposited on the whole surface, and the 1st gate electrode 33 
for high proof-pressure transistors is formed by lithography and etching. Then, in drawing 4 (a), after forming 20nm 
of oxide films 34 which protect the 1st gate electrode 33 by thermal oxidation, the silicon nitride 7 which it had left 
to the low proof-pressure field is removed. Next, in drawing 4 (b), the ion implantation for a threshold electrical- 
potential-difference setup of a low proof-pressure MOS transistor is performed to the P-type semiconductor 
substrate 1 through the pad oxide film 2 which formed the resist pattern 35 in the field which forms a high proof- 
pressure MOS transistor, and was first formed in the low proof-pressure field by making this into a mask, and the 
ion-implantation layer 36 is formed. And in drawing 4 (c), after removing a resist 35, the pad oxide film 2 is removed 
more sentimentally dirtily, the front face of the P-type semiconductor substrate 1 is exposed, and the 15nm thermal 
oxidation film 37 is formed as gate dielectric film of a low proof-pressure transistor. Then, 1 50nm of silicone films 
which doped the impurity is deposited on the whole surface, and the 2nd gate electrode 38 is formed by lithography 
and etching. Under the present circumstances, since the 1st gate electrode 33 is covered with the oxide film 34, it 
is not protected and etched at the time of etching of the silicone film for the 2nd gate electrodes, either. Then, of 
an ion implantation, the N type LDD layer 23 of a low proof-pressure MOS transistor, the source drain 24 of a low 
proof-pressure MOS transistor, and the N type high concentration source drain of a high proof-pressure MOS 
transistor are formed, and a transistor is formed. 
[0027] 

As explained above, according to the manufacture approach of the semiconductor device in the gestalt 2 of 
operation, a high proof-pressure field has a BAZU beak configuration with a smooth isolation edge, and is formed by 
the conventional LOCOS separation which does not cause property degradation of a high pro of- pressure MOS 
transistor, and a low proof-pressure field is formed by the trench separation suitable for detailed-ization. Moreover, 
in case the thick gate oxide of a high proof-pressure field is formed, since the low proof-pressure field is covered by 
the oxidation-resistant silicon nitride 7, the silicon substrate surface of a low proof-pressure field does not oxidize. 
Therefore, since it is not necessary to remove the thick gate oxide formed even in the low proof-pressure field like 
before, over-etching of the trench separation edge is not carried out in the case of this oxide film removal. 
[0028] 

Therefore, in the semiconductor device which has the low proof-pressure transistor from which the thickness of 
gate dielectric film differs, and a high proof-pressure transistor, even if it adopts trench separation especially with 
detailed-izing of a low proof-pressure field, the manufacture approach of the semiconductor device which can 
prevent degradation of many properties of a low proof-pressure field and a high proof-pressure field can be offered. 
[0029] 

moreover, the process which removes the silicon nitride 7 of a high proof-pressure field according to the gestalt 2 
of this operation — a sentiment — dirty — carrying out — **** — dry cleaning, although it is dirty and a routing 
counter increases compared with the case where it removes While being able to reduce the damage at the time of 
dry cleaning dirty, and being able to reduce residual membrane dispersion of the pad oxide film 2 after nitride 
removal and being able to raise the quality of a semiconductor device The manufacture approach of the 
semiconductor device which can prevent degradation of many properties of a low proof-pressure field and a high 
proof-pressure field can be offered. 
[0030] 

Furthermore, according to the gestalt 2 of this operation, the gate electrode of a high pressure part and the gate 
electrode of a low pressure part can be separately formed by different thickness. Although a routing counter 
increases compared with the case where a gate electrode is formed in coincidence, since the gate electrode 33 of a 
high proof-pressure MOS transistor is formed previously, and gate dielectric film is not exposed, and it is not 
exposed to the resist removal process or washing process in various impregnation processes of a low proof- 
pressure field, the membraneous quality of gate dielectric film improves. On the other hand, since thickness of the 
gate electrode of a low pressure part can be made thin, the process tolerance of a gate electrode improves. In this 
way, since the dimension of a low proof-pressure transistor can be made small, while manufacture of a 
semiconductor device with a small chip area is attained, the manufacture approach of the semiconductor device 
which can prevent degradation of many properties of a low proof-pressure field and a high proof-pressure field can 
be offered. 
[0031] 

In addition, although the gestalt of two above-mentioned implementation explained the case of two kinds of gate 
dielectric film, even if it is the case where the thickness of gate dielectric film becomes three or more kinds, the 
same effectiveness can be acquired by making a field into a thick-film and thin film side (high pressure-proofing 
side) (low pressure-proofing side) for 2 minutes. 
[0032] 

[Effect of the Invention] 
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As mentioned above, in the semiconductor device with which the semiconductor device of this invention carried the 
high proof-pressure MOS transistor from which gate oxidization thickness differs, and the low proof-pressure MOS 
transistor in coincidence, the LOCOS separation which, as for a high proof-pressure field, has a BAZU beak 
configuration with a smooth separation edge, and a low proof^p res sure field adopt the trench separation suitable for 
detailed-ization. In case it is characterized by the manufacture approach forming separately the thick gate oxide of 
a high proof-pressure field, and the thin gate oxide of a low proof-pressure field in coincidence and the thick gate 
oxide of a high proof-pressure field is formed, since a low proof-pressure field protects by the oxidation-resistant 
silicon nitride, a low proof-pressure field does not oxidize and it is not exposed to the removal process of thick gate 
oxide by it. Therefore, in the semiconductor device which has the low proof-pressure transistor from which the 
thickness of gate dielectric film differs, and a high proof-pressure transistor, even if it adopts trench separation 
especially with detailed-izing of a low proof-pressure field, the manufacture approach of the semiconductor device 
which can prevent degradation of many properties of a low proof-pressure field and a high proof-pressure field can 
be offered. 

[Brief Description of the Drawings] 

[Drawing 1] (a) The process sectional view showing the resist pattern formation process in the gestalt 1 of 
operation 

(b) The process sectional view showing the process which forms the slot for isolation in the gestalt 1 of operation 

(c) The process sectional view showing the trench separation formation process in the gestalt 1 of operation 

(d) The process sectional view showing the silicon nitride etching process in the gestalt 1 of operation 

(e) The process sectional view showing the ion-implantation layer formation process in the gestalt 1 of operation 
[Drawing 2] (a) The process sectional view showing the LOCOS separation formation process in the gestalt 1 of 
operation 

(b) The process sectional view showing the silicon nitride removal process in the gestalt 1 of operation 

(c) The process sectional view showing the thermal oxidation film formation process in the gestalt 1 of operation 

(d) The process sectional view showing the ion-implantation layer formation process in the gestalt 1 of operation 

(e) The process sectional view showing the transistor formation process in the gestalt 1 of operation 
[Drawing 3] (a) The process sectional view at the time of the isolation completion in the gestalt 1 of operation 

(b) The process sectional view of the CVD-Si02 film deposition process in the gestalt 2 of operation 

(c) The process sectional view of the pattern removal process of the high proof-pressure field in the gestalt 2 of 
operation 

(d) The process sectional view of the gate-dielectric-film formation process of the high proof-pressure transistor in 
the gestalt 2 of operation 

(e) The process sectional view of the gate electrode formation process for high proof-pressure transistors in the 
gestalt 2 of operation 

[Drawing 4] (a) The process sectional view of the oxide-film formation process in the gestalt 2 of operation 

(b) The process sectional view of the ion-implantation layer formation process in the gestalt 2 of operation 

(c) The process sectional view of the transistor formation process in the gestalt 2 of operation 
[Description of Notations] 

1 P-type Semiconductor Substrate 

2 Pad Oxide Film 

3 Silicon Nitride 

4 Resist Pattern 

5 Slot 

6 Trench Separation 

7 Silicon Nitride 

8 Resist Pattern 

9a Silicon nitride pattern 
9b Silicon nitride pattern 

10 Resist Pattern 

1 1 Ion-Implantation Layer 
12a Offset source drain 

12b Inside concentration N type diffusion layer 

13 LOCOS Separation 

14 Offset Source Drain Oxide Film 

1 5 Resist Pattern 

16 Thermal Oxidation Film 

1 7 Resist Pattern 

18 Ion-Implantation Layer 

19 Thermal Oxidation Film 

20 Gate Electrode 

21 Gate Electrode 

22 N Type High Concentration Diffusion Layer 

23 N Type LDD Layer 

24 N Type High Concentration Diffusion Layer 
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31 CVD-Si02 Film 

32 Resist Pattern 

33 Gate Electrode 

34 Thermal Oxidation Film 

35 Resist Pattern 

36 Ion-Implantation Layer 

37 Thermal Oxidation Film 

38 Gate Electrode 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

LThis document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] (a) The process sectional view showing the resist pattern formation process in the gestalt 1 of 
operation 

(b) The process sectional view showing the process which forms the slot for isolation in the gestalt 1 of operation 

(c) The process sectional view showing the trench separation formation process in the gestalt 1 of operation 

(d) The process sectional view showing the silicon nitride etching process in the gestalt 1 of operation 

(e) The process sectional view showing the ion-implantation layer formation process in the gestalt 1 of operation 
[Drawing 2] (a) The process sectional view showing the LOCOS separation formation process in the gestalt 1 of 
operation 

(b) The process sectional view showing the silicon nitride removal process in the gestalt 1 of operation 

(c) The process sectional view showing the thermal oxidation film formation process in the gestalt 1 of operation 

(d) The process sectional view showing the ion-implantation layer formation process in the gestalt 1 of operation 

(e) The process sectional view showing the transistor formation process in the gestalt 1 of operation 
[Drawing 3] (a) The process sectional view at the time of the isolation completion in the gestalt 1 of operation 

(b) The process sectional view of the CVD-Si02 film deposition process in the gestalt 2 of operation 

(c) The process sectional view of the pattern removal process of the high proof-pressure field in the gestalt 2 of 
operation 

(d) The process sectional view of the gate-dielectric-film formation process of the high proof-pressure transistor in 
the gestalt 2 of operation 

(e) The process sectional view of the gate electrode formation process for high proof-pressure transistors in the 
gestalt 2 of operation 

[Drawing 4] (a) The process sectional view of the oxide-film formation process in the gestalt 2 of operation 

(b) The process sectional view of the ion-implantation layer formation process in the gestalt 2 of operation 

(c) The process sectional view of the transistor formation process in the gestalt 2 of operation 
[Description of Notations] 

1 P-type Semiconductor Substrate 

2 Pad Oxide Film 

3 Silicon Nitride 

4 Resist Pattern 

5 Slot 

6 Trench Separation 

7 Silicon Nitride 

8 Resist Pattern 

9a Silicon nitride pattern 
9b Silicon nitride pattern 

10 Resist Pattern 

11 Ion-Implantation Layer 
12a Offset source drain 

12b Inside concentration N type diffusion layer 

13 LOCOS Separation 

14 Offset Source Drain Oxide Film 

15 Resist Pattern 

16 Thermal Oxidation Film 

17 Resist Pattern 

18 Ion-Implantation Layer 

19 Thermal Oxidation Film 

20 Gate Electrode 

21 Gate Electrode 

22 N Type High Concentration Diffusion Layer 

23 N Type LDD Layer 

24 N Type High Concentration Diffusion Layer 
31 CVD-Si02 Film 
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32 Resist Pattern 

33 Gate Electrode 

34 Thermal Oxidation Film 

35 Resist Pattern 

36 Ion-Implantation Layer 

37 Thermal Oxidation Film 

38 Gate Electrode 
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serum 9 $:Mt^ 0 f^t, ^BSfcvy n^ms- 300 nmiai, >; v^?7-f, 

»ffii*©NSLDDi2 3, V-^, KW > ^^NlStftfti 2 2 , 2 4 ^i 
1&L> h7VyX^#M?*i&o 
[0 0 2 2 ] 

«fflStlTV>4L0C0S*7*y h«® * LOCOS ^RJ^fifc t m^Kfm~tZ i <h *« 
T§4 0 *7b. r- h»fllR*»»ffi««tffiB-JE«*-Cfll*^»j«1-4fcii>, S»JSH 

i&e»?v>y- hBMkR*»isi-*«rx3et*^T (02 (b) ~ ( c ) ) , immmMtt 

[ 0 0 2 3] 

02 (d) ~ (e) <D{Bttmh9>vx9mr- h&mtmi 9B^tffxfin^ 
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[0 0 2 4 ] 

2 ) 

ftfco^TSiW*-*,, £oaNW*j&*'b*Jfc<B»a 1 t[W|D<^i|-lI^«t^ft»lEMO S 
[0 0 2 5 ] 

0 3 (a) ti^jftcT)^ 1 H*lt43|E^I»3feJ*B»OX«>fiiilH f 0 3 (b) limmwfc 

S8 2^*»t*cvD-s i o 2 mmnz.m<Dj:mwmm, 03 (c) a&jt«>x*it 2 
V2>nmmmi&w?->&3tj:M<vxm\tiimm, 03 (<d it^mvj&w^K&it&n 
mmh?>iszf<or-hiimm&i&jLM<Dxmwrw®, 03 (e) \t%m<o^m 2 k& 
nz&mm h9>¥x?m<vr- hmmM^Jom<^j:^Wimm, 04 (a) \±9ki&<nw& 
2 K&if&mkmMtfLXMwjmffimm, 04 (b) fi*is<?>Bi2^^»t&^^>ttA 

@^BKXfi<DX4 ; iif®0, 04 (c) iiHifcoBl§2 Kfctts h 7>isx?j&i&j:m<DJ: 

[0 0 2 6] 

3M**£*OteU-JE«i*fc M/>fm feJ:l/*B-JE*i*fcL 0C0 S^fil^^fiKf* 
Iglt 1 (0 1 (a) ~0 2 (a) ) t|W|D-C&»9 , ZDflSf® 0& J: tfL O 

CO S ^I^wliilifB&tS, 03 (a) tt*«S>5&S 1 £ ra«<*> 

xe-C3d^5-«li-C^Lfc»fSiBI-C*ao -OXfSc^u 03 (b) K*3V>T. Affile 
CVD-S i0 8 l3 14-20 nmJtlf U fftWEMO S h5>-77^*Mt*W 
I? l'f* h/f^-y 3 2 ^ct>?£, V->^ F^-V 3 2 LTC 

VD-S i 0 2 13 1 *I5?fl9»:x7f- 3 2 ^^*-r^, 0 *cfc 
> 03 (c) fci3V>T. '•s?-->yZtltzC VD- S i 0 2 13 1 * KJS»JEE« 

a^ 9 bS-i'J '/r^tl^C^x-v h-xyf-fcj: »9^*-r^> 0 
03 (d) fc*3^"C\ RiE««i:*ai:il«Lfc/<7 Kiftl2 ^ii LT^iWJlM 
OS h^>v;**coL# Wiimj±i££&<fc*<7>*:S^ Plff#I« 1 <r>?"t *;i/^i*fc>f 
*>ttA*ffv>, SiEf ^ a' 7 K^kl 2 * J: t^C V D - S i 0 2 R3 1 £|e|B#K? 

^-MfiWiLTl 1 0nm<7)iSfl:116^MtSo 03 (e) fcfcv* 

T\ V-7Lfzi/V 3>flg£ 3 0 0 nm*«L, x.y*> 

^i: i 15 h 9 > v ^ ?ffl<7)i 1 <^)y- MI3 3 «> f <?)t, 04 (a) 

fc£v>T, &gHbK«fc «9jfcl«>r- h*«3 3^«ltSlftl3 44-2 0 nraMLfc 
?£> ffiffl-BE«*^LT^fc->'J 3>^fcJR7*Kr*-r*o 04 (b) K&^X. 

h/*9->3 5 4-^W-JEMOS h7yyx?&%-l&-f&ffii&K3&m.Ls 
? t L-am&m&K^ **Jfc»}ftl,fc-*y KRfl:|R2*«LTteIH-JEM0 S 
*CDL§ WitliEEtgSEffl'f *>ttA^Pl*S*Itl fcffvW * 3 6 

■2>o f 0 4 (c) fcfcv>T, l/^h3 5*»*Lfc«, ^? K*ftffl|2 

hm»mt LT 1 5 nmOf*SMk||£3 7 Sr^r*o f^li ^lBM3p#*** K- ^ Lfc 
3/U n>l^ 1 5 0 nmtffeHU 'JV^7 7^ i7f>^i:J: ^^2<7>^- h«^3 8 
£<7>£K fill hm^3 3 liMMI:|g3 4-C«fc*lTV>*fc*>fc|fr2 h 

-ft^ftAK J: oTteUIEEMO S f7>y'7>^(7)NlLDDf 2 3^iEM0S F7> 
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[0 0 2 7 ] 

9IStet*4v»ft*©LOCOS*liT»JftS*L, te»JE«J*tt|fc||lKtfcJSl,rt: > Wf- 
[0 0 2 8 ] 

-r&*mfcmw.fcis\<>x, &w&&&<DimftKWoxt&K huy^frm*nmLxi>, 

[0 0 2 9 ] 

ifc, #**«>J&a 2 J: *U*, U a >^<bjg|7 £l&*-r&X*§£ ? x y 

-fxyf^^^y'^-cl, 3&*ofctf;ffllIfr*tfctf!>/<? KK-fbJR2 0»g|ff t,o§* 

&X ^ & o 

[0 0 3 0] 

& j? £ tsu * Kj&j&-r &z.k frx § & <> MiM^i^^F^Bsfe-r^^^Jt^Tx^ 

[0031] 
[0 0 3 2] 

mm&m xv- 9i&)k*^-?z> l oc o s#st> ffi«-jE««i4«jiBfl:eaLfc 
m&TbmikztiTw^r- hmim<D&&xmK2hzix&c\ktf%\,* 0 l^^ot, y 
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mi] (a) ^ifeo^ii i K£»t& Y'*?->Mf$.x.m*&i-3MMmm 

(b) gffios® i K&ii&M?frmm<vm*fcf&-t&3:n*7p-tJ:nMwm 

(c) §fctt«>3&S i h u>^-^Mi^jsfix^**-j-ij@»fffiBi 

(e) «<t>m i K*m&-f *>&A^j£x*i£^-rxa»fffiia 

[12 2] (a) ^ifeoM 1 Ki3»t& LOCOS^-SI^X^Sr^-rx^ifffiia 

(b) *&<7>?fcji i K*3Jt&->'; 3>^l:M^*XjgS-^-fx^Bfffil2 

(c) fttto^aii i ^^»t*ife»'fkjR^jiKX3g*^-rxsBfffiig 

(d) *jfe<7>M i ic^jt^-i'^^^Ae^xfi^^-rx^ifpsii 

(e) KttOjgll fcfclt* h 9>^^^^fifcXfI^^-rxfIgfBHI 

cms] (a) &ffi<Dj&miKja\t2>%3-frnL5Ei&i%<7)j:mwmm 

(b) %%<n>%%2 iZ&tf&C VD- S i 0 2 flHi£iffXfIcDXf£»f®EI 

(c) %m<DYt%2 M^»ta»»ffi«J*^)^^->|^*Xe<^X^»fffiH 

(d) £jfc<3^SR2 ^«»t*»»JE t-7>y'7^©y- hj»»R^flfcXigOXS»fBSH 

(e) *jfi03£18 2 Hfe»t*S»JE f7>y^?ffl^- h «ffiJ£lftX5g<75X*II0f®0 

[B4] (a) %m<D^M2 K&\i&m\:mL$uJLm.<r>3Mwmm 

(b) %M<7>rtm2 K&n&j *y&xmi&&JM<oJMW'mm 

(c) *ifc^s 2 Kj3»t* h ^ >-^^^^xjgoxjg»fBia 

1 pim#i« 

2 Ay KlMfcjR 

3 y'Jn^ifbl 

5 ft 

6 M^^frSt 

7 S/yavSMfcK 

8 l/y^F^7-> 

9 a 5"Ja ^SMtH/** - > 
9 b y | j3> AMUR'* ? - > 
1 0 l^-X h/N*^->- 

1 1 >f 

12a *7tyhv-7- KW> 

1 2 b +»j£Nfit£fcJB 

13 LOCOSS-i 

14 h • Kl/^f 
1 5 l^v* h^^-V 

1 6 fft»fblR 

1 7 h^-V- 

18 4*y&.xm 

1 9 

2 0 y-Mi 
2 1 M@ 

2 2 Nl^Itttfcl 

23 NSLDDi 

2 4 NSmSjg&tfe® 

3 1 CVD-Si0 2 l 
3 2 ky'7 h A^-V 

33 ?- hmm 
3 4 . mmum 
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3 5 V*J7> h'*?-> 

3 6 4 *y&xm 
3 7 BtWtitm 

3 8 y-Hg 
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7 6 M 
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F£-A(#^) 5F032 AA14 AA35 AA44 
5F048 AA04 M05 M07 
BC06 BC18 BD04 



AA84 BB01 CA17 CA24 CA25 DA22 

AC01 AC06 BA01 BA20 BB05 BB16 BC01 

BG12 BG13 BH07 



